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Abstract
Objectives: To prospectively evaluate quality of life (QoL) and psychosocial outcomes in
children with severe acute asthma (SAA) after pediatric intensive care (PICU) admission
compared to children with SAA who were admitted to a general ward (GW). In addition,
we assessed posttraumatic stress (PTS) and asthma‐related QoL in the parents.
Methods: A preplanned follow‐up of 3 to 9 months of our nationwide prospective
multicenter study, in which children with SAA admitted to a Dutch PICU (n = 110) or
GW (n = 111) were enrolled between 2016 and 2018. Asthma‐related QoL, PTS
symptoms, emotional and behavioral problems, and social impact in children and/or
parents were assessed with validated web‐based questionnaires.
Results: We included 100 children after PICU and 103 after GW admission, with a
response rate of 50% for the questionnaires. Median time to follow‐up was 5 months
(range: 1‐12 months). Time to reach full schooldays after admission was significantly
longer in the PICU group (mean of 10 vs 4 days, P = .001). Parents in the PICU group
reported more PTS symptoms (intrusion P = .01, avoidance P = .01, arousal P = .02)
compared to the GW group.
Conclusion: No significant differences were found between PICU and GW children on
self‐reported outcome domains, except for the time to reach full schooldays. PICU
parents reported PTS symptoms more often than the GW group. Therefore, monitoring
asthma symptoms and psychosocial screening of children and parents after PICU
admission should both be part of standard care after SAA. This should identify those
who are at risk for developing PTSD, to timely provide appropriate interventions.
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1 | INTRODUCTION
Asthma exacerbations in children can be severe, and even life‐
threatening. Admission to a pediatric intensive care unit (PICU) occurs
in 5% to 34% of all hospitalizations for severe acute asthma (SAA).1‐4
Worldwide, PICU admission for SAA increased markedly during the past
decade.1,2,5,6 According to the Dutch national pediatric guideline for
SAA, children whose asthma exacerbations do not respond to conven-
tional treatment should receive intravenous (IV) magnesium sulfate. The
next step is continuous IV administration of salbutamol followed by
immediate transfer to a PICU, regardless of the dosage of IV salbutamol.
A PICU stay is known to be a burden, physically and psychologically, for
both children and their parents.7,8 Risk factors during PICU admission
for poor functional, cognitive, and psychosocial outcomes in children
after an unexpected PICU admission in general, not specifically SAA, are
longer PICU length of stay (LOS), severity of illness, invasive mechanical
ventilation, and exposure to invasive procedures. Besides, parental
factors such as a nonintact family structure, parental stress, and anxiety
are potential moderators during PICU admissions and after PICU dis-
charge for outcomes in critically ill child.9‐12 Symptoms of posttraumatic
stress disorder (PTSD) among parents after PICU admission (ranging
from 3 months to 10 years) of their child have also been reported with
almost one‐third of parents fulfilled criteria for PTSD.7,13
Children with SAA admitted to the PICU mostly have single or-
gan failure. We showed14 that they have a relatively short PICU stay
(mean: 3.5 days), low intubation rate (16%), and low mortality (2%)
compared to the general PICU population.15‐18 Nevertheless, a PICU
admission might confront children and parents with the perception
that asthma, although a chronic and often mild disease, can be fatal.
Besides, during their PICU stay parents witness invasive procedures
on their child (eg, arterial line, invasive mechanical ventilation).
Therefore, children and parents might be at high risk for developing
PTSD compared with admission to a general ward (GW).
To our knowledge, there have been no studies on psychosocial
outcomes in children (regardless of age) with SAA after PICU admission.
In a long term study in adolescents who experienced a life‐threatening
asthma‐related event, 20% of these adolescents met criteria for PTSD.13
We aimed to prospectively assess quality of life (QoL) and psy-
chosocial outcomes in children with SAA who had been admitted to a
PICU compared to children with SAA admitted to a GW. We hy-
pothesized that the PICU group would have a lower asthma‐related
QoL, more PTS symptoms, worse emotional and behavioral functioning,
and more problems with daily activities. Second, we expected more PTS
symptoms and PTSD in parents of children admitted to the PICU.
2 | METHODS
2.1 | Study design and participants
This study was the preplanned follow‐up of our nationwide multicenter
prospective study, in which 221 children (aged 2‐18 years) with SAA
admitted to a Dutch PICU (n =110) or GW (n=111) were enrolled
between 2016 and 2018.14 We prospectively identified all children (2‐18
years old) with SAA admitted to all seven Dutch academic PICUs
(N=110) and the pediatric wards of four participating general hospitals
(N= 111). The four general hospitals were recruited based on geo-
graphical distribution over the Netherlands and needed to have a staff
pediatric pulmonologist. For each group (PICU and GW), patients were
recruited until the preplanned sample size of 110 patients per group had
been achieved. According to the Dutch national pediatric SAA guide-
line,19 an IV bolus magnesium sulfate is administered when the Asthma
Score, as developed by Qureshi,20 is still ≥10 after three consecutive
nebulizations with salbutamol plus ipratropium. If continued nebulization
and IV magnesium sulfate lead to insufficient response, continuous in-
fusion with salbutamol is started. When IV salbutamol is administered
children are transferred to a PICU, regardless of the dosage.21 Parents,
caregivers, or legal guardians (from now on referred to as parents) pro-
vided informed consent. Follow‐up was performed within 3 to 9 months
after hospital discharge. The study was approved by the Research Ethics
Committee of the Erasmus Medical Center Rotterdam (MEC 2015‐709).
2.2 | Assessment procedure
As part of standard care, all children were seen by an asthma nurse, a
pediatrician, or a pediatric respiratory physician within 4 to 8 weeks
after hospital discharge. Thereafter, regular follow‐up visits within
3 to 9 months after hospital discharge were planned based on the
level of asthma control. The medical information for our study was
collected at the second follow‐up visit after hospital discharge. Psy-
chosocial outcomes in children and parents were assessed through
web‐based, validated questionnaires. These questionnaires were sent
by email to the parents a week before the regular follow‐up visit, by
using LimeSurvey, (https://www.limesurvey.org/ Version 2.06lts,
build 160524). After 4 weeks, nonresponders were contacted by
email once, and reminded to fill in the web‐based questionnaires.
2.3 | Demographical and hospital admission data
Socioeconomic status (SES) was determined by using the highest edu-
cational level of the parents (low, middle, or high, according to Statistics
Netherlands; statline.cbs.nl). The postal code was used to quantify the
neighborhood SES, with a mean of zero. A lower (negative) score is
associated with a lower SES. Ethnicity was defined as Caucasian or non‐
Caucasian (if African, Turkish, Moroccan, Asian, Latin‐American, Sur-
inamese, or two or more parental races). Hospital admission data in-
cluded the following outcomes: number of arterial lines, invasive
mechanical ventilation, PICU LOS in days, and hospital LOS in days.
2.4 | Medical status at time of follow‐up
The following variables for the time period since the index admission
were assessed: number of unscheduled emergency department (ED)
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visits or readmissions due to SAA, number of courses of pre-
dnisolone, and medical treatment level according to the Global
Initiative for Asthma (GINA).22 A healthcare professional assessed
asthma symptoms during the preceding month reported by parents/
children. These asthma symptoms included: nocturnal awakenings,
wheezing more than two times per week, bronchodilator use more
than two times per week and exercise‐induced symptoms. Asthma
was considered well‐controlled if none of these symptoms occurred,
partly controlled if one to two of these symptoms occurred and un-
controlled if three to four of these symptoms occurred. In addition,
parents/children reported asthma symptom control through the web‐
based questionnaire: Childhood Asthma Control Test.23 A score of
less than 20 indicated that asthma was not well‐controlled.
2.5 | Quality of life and psychosocial outcomes child
Asthma‐related QoL was assessed with the Paediatric Asthma Quality
of Life Questionnaire (PAQLQ),24 a validated questionnaire with a
recall period of 4 weeks.25 The PAQLQ is completed by children aged
6 to 18 years. Lower scores imply worse QoL. We compared our data
with norm data of 52 children with symptomatic asthma.26 The Visual
Analog Scale (VAS), a scale from 0 to 100 validated in somatic con-
ditions,27 was completed by children between 5 and 18 years on the
question: “How much trouble is your asthma giving you right now?”
A higher score implies worse QoL (more trouble).
Posttraumatic stress symptoms in children were assessed with the
Children's Responses to Trauma Inventory (CRTI), of which the subscales
intrusion, avoidance, arousal, and the total score were used.28 Both a self‐
reported version (for children aged 8‐17) and a proxy‐reported version
(for parents of children aged 4‐17 years old) were used. A higher score
indicated more posttraumatic stress symptoms.28 We compared our data
with normative data of 1440 nonexposed Dutch children.29
Emotional and behavioral problems in children (aged 11‐18 years
old) themselves were assessed with the Youth Self‐report.30 Parents
of children completed the Child Behavior Checklist (CBCL) 1.5 to 5
years31 or CBCL 6 to 18 years.30 Internalizing, externalizing, and
total emotional and behavioral problem scores were compared with
norm data of Dutch children; higher scores indicate more problems.
Social impact of hospital admission for SAA on daily life of the
child was assessed through a semi‐structured interview, which we
previously developed and now modified for this specific SAA popu-
lation (Table 3).32 In the same session, the impact on parents was
assessed (Table 4).
2.6 | Quality of life and psychosocial outcomes
parents
Asthma‐related QoL was assessed with the Paediatric Asthma Caregiver's
Quality of Life Questionnaire (PACQLQ), a validated questionnaire with a
recall period of 4 weeks.25 Lower scores imply worse QoL. No norm data
for the PACQLQ are available. The VAS was completed by one of the
parents with the question: “How much trouble is your child's asthma
giving you right now?”. A higher score implies more trouble.
Posttraumatic stress symptoms in parents were assessed with the
Self‐Rating Inventory for PTSD (SRIP).33,34 This questionnaire uses a
continuous scale where a higher score indicates more symptoms of
PTS. Criteria for PTSD are intrusion symptoms, avoidance of re-
minders of the event, and some symptoms of hyperarousal and/or
emotional numbing. PTSD is present if SRIP total score of more than
51. PTSD according to the DSM IV criteria is present if there is at
least one score of ≥3 in intrusion, three scores of ≥3 in avoidance,
and two scores of ≥3 in arousal. PTSD scores of parents were com-
pared with normative data of the Dutch population (n = 7083).
2.7 | Analyses
Data were presented as mean and standard deviation or median and
interquartile range. Differences between patients in the PICU and
patients in the GW were analyzed using t tests for normally dis-
tributed variables, Mann‐Whitney U tests for continuous variables
that were not normally distributed, and χ2 or Fisher's exact tests for
categorical variables. Nonnormally distributed data included age and
SES scores based on postal code. The linear‐by‐linear χ2 association
test was used for ordinal categories, which included medication steps
according to GINA and the number of ED visits. Multivariate analysis
was performed for the psychosocial outcomes using linear regression
for continuous variables or logistic regression for dichotomous
variables to adjust for age, asthma treatment level, and race. All
statistical analyses were carried out in SPSS version 25 (Chicago, IL),
and a two‐sided significance level of 0.05 was used.
3 | RESULTS
We included 100 children after SAA with PICU admission and 103 after
GW admission to assess clinical outcomes (Figure 1), with a median time
to follow‐up of 5 months (range: 1‐12 months). Baseline characteristics
are shown in Table 1. For the web‐based questionnaires, 50% of children
and parents were not included due to nonresponse and refusal to par-
ticipate in this outcome study (reason unknown, Figure 1). Baseline
characteristics did not significantly differ from the baseline characteristics
of patients who actually completed the questionnaires (Table 1). Among
the 101 responders of the web‐based questionnaires, children were
significantly younger (median of 6 vs 7 years, P= .002) and more likely to
be Caucasian (73% vs 46%, P= .004) than nonresponders. We found no
significant differences in asthma symptom control at the follow‐up clinic
visit between responders and nonresponders.
3.1 | Medical status at time of follow‐up
Asthma treatment level was significantly higher in the PICU group
compared with the GW group at the time of follow‐up, whereas
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asthma symptoms control was comparable (Table 1). PICU (re)ad-
mission after the index admission was more frequent in the PICU
group compared with the GW group.
3.2 | Quality of life and psychosocial outcomes child
in the group of responders
Self‐reported asthma‐related QoL did not significantly differ between
PICU and GW children (Table 2). PICU children scored a 1.7 on a VAS
scale of 10, compared to a score of 2.3 given by GW children. Activity
limitations, emotional functions, and symptoms were comparable
between both groups. PICU children had higher scores on the CRTI
questionnaire regarding posttraumatic stress, which implies worse
functioning.
Time to reach full schooldays after hospital discharge
was significantly longer in the PICU group, with a mean of
10 days in the PICU group compared to a mean of 4 days in the
GW group (Table 3). Parent‐reported PTS symptoms and
emotional and behavioral problems in their child after admission
to a PICU or GW were comparable between groups (Table 3). In
both groups, 26% of responders had limitations in social
activities.
3.3 | Quality of life and psychosocial outcomes
parents in the group of responders
In multivariable analyses, PTS symptom scores for intrusion, avoid-
ance, arousal, and total PTS scores were significantly worse in par-
ents of children admitted to a PICU compared with those admitted to
the GW (Table 4). Almost half of all parents reported absence from
work in both groups, due to their child's asthma.
4 | DISCUSSION
This nationwide multicenter prospective study is the first to in-
vestigate asthma‐related QoL and psychosocial outcomes in children
with SAA after PICU admission compared with children after GW
admission, and parents. No differences were found between the
PICU and the GW group in children themselves on the different
outcome domains, except for the number of days to reach full
schooldays. Parents of children after PICU admission reported more
PTS symptoms than the GW group. Furthermore, almost one‐third of
all PICU children were readmitted or had unscheduled ED visits soon
after their PICU admission, suggesting that these children were still
at risk for SAA.
F IGURE 1 Flowchart study enrollment
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In our study, we found that 3/39 (8%) of the PICU parents met PTSD
criteria after PICU admission of their child, compared to 1/51 (2%) of
parents of GW children. A study on PTSD in parents after an unexpected
PICU treatment of their child showed a similar PTSD rate of 11% after
9 months.7 Multiple studies, performed in heterogeneous PICU
populations, have identified PTSD in approximately 13% to 27% of
parents.7 That parents of children in the PICU group were more likely to
report symptoms of PTS, compared to parents of children in the GW
group, is in line with previous outcome studies after PICU admission in
general. These studies showed that parental PTSD was not strongly
TABLE 1 Demographic and clinical characteristics
Responders Total population
PICU, N = 50 GW, N = 62 PICU, N = 100 GW, N = 103
Demographic characteristics at follow‐up
Age 8 (6‐12) 5 (3‐6)* 8 (5‐12) 5 (3‐7)**
Male 31 (62) 35 (57) 61 (61) 63 (61)
Caucasian 29 (58) 49 (79)* 56 (56) 73 (71)*
Highest parental education level
Low (ISCED 0‐2) 2 (4) 0 (0) 2 (2.6) 1 (1.2)
Middle (ISCED 3‐4) 18 (39) 20 (34) 32 (41.6) 29 (35.8)
High (ISCED 5‐8) 26 (57) 39 (66) 43 (55.8) 51 (63)
Socioeconomic scores postal codea −0.4 (1.5) −0.11 (1.3) −0.36 (1.4) −0.26 (1.3)
One‐caregiver household 14 (29) 7 (12)* 25 (29) 13 (16)*
SAA hospital admission variables
Arterial lines 8 (19) 0 (0) 14 (16) 0 (0)
Invasive mechanical ventilation 5 (10) 0 (0) 10 (10) 0 (0)
PICU LOS 3.7 (1.8) ⋯ 3.5 (3) ⋯
Total hospital LOS 6 (2) 3 (1)** 6 (2) 3 (1)**
Medical status at follow‐up
Medication step (GINA)
Step 1 2 (4) 3 (5)* 2 (2) 7 (7)*
Step 2 6 (12) 1 (2) 11 (11) 3 (3)
Step 3 24 (49) 48 (77) 51 (52) 74 (73)
Step 4 15 (31) 9 (15) 31 (31) 15 (15)
Step 5 2 (4) ⋯ 4 (4) ⋯
No medication ⋯ 1 (2) ⋯ 2 (2)
Asthma symptom controlb
Well‐controlled 32 (64) 42 (68) 62 (64) 65 (63)
Partly controlled 6 (12) 13 (21) 15 (16) 25 (24)
Not controlled 12 (24) 7 (11) 20 (21) 13 (13)
C‐ACT(2‐17 y)c
Asthma symptoms well‐controlled 27 (73) 27 (77) 27 (73) 27 (77)
Asthma symptoms not well‐controlled 10 (27) 8 (22) 10 (27) 8 (22)
Readmission 4 (8) 10 (16) 15 (15) 13 (13)
PICU readmission 2 (4) 1 (2) 6 (6) 1 (1)
ED visits
None 37 (74) 49 (79) 74 (75) 87 (85)
1 Visit 7 (14) 7 (11) 13 (13) 10 (10)
>1 Visits 6 (12) 6 (10) 12 (12) 6 (6)
Note: Responders = completed the questionnaires during follow‐up. Data presented as number (percentage), only age is presented as median (IQR).
*P < .05.
** P < .001.
Abbreviations: C‐ACT, Childhood Asthma Control Test; ED, emergency department; GINA , Global Initiative for Asthma; GW, general ward; IQR,
interquartile range; LOS, length of stay; PICU, pediatric intensive care.
aPostal code was used to quantify neighborhood socioeconomic status (SES), with a mean of zero. A lower (negative) score is associated with a lower SES.
bAsthma symptom control: asthma symptoms during preceding month (nocturnal awakenings, wheezing more than two times per week, bronchodilator
use more than two times per week, exercise‐induced symptoms), assessed by a professional. Well‐controlled = no symptoms, partly controlled = one to
two symptoms and uncontrolled if three to four of these symptoms.
cC‐ACT = a score of less than 20 indicates that asthma was not well‐controlled, reported by the patient and/or parent.
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related to severity of illness, but more to parents’ perceptions of the
threat to their child's life and to acute stress responses during PICU
treatment.7,35,36 A PICU admission might confront parents with the
perception that asthma in their child might be life‐threatening. Avoid-
ance, one of the PTS symptoms, represents an effort to withdraw the
attention from certain situations that bring back trauma‐related symp-
toms. Such a mechanism may induce parents to over‐report well‐
controlled asthma, whereas children were clearly at risk for SAA.37 In
line, another study reported on the association between maternal mental
wellbeing and a constellation of beliefs and attitudes that may sig-
nificantly influence adherence to asthma medication and illness man-
agement,37 indicating that psychosocial problems of parents might be a
risk factor for poorer asthma control in their child.
As to PTSD in children, a study in the general PICU population
(children aged 5‐18 years) showed a PTSD rate in children of 4/19
(21%) compared to 0% of GW children.36 These results are similar
compared to a study in adolescents who experienced a life‐threatening
asthma‐related event: 20% of the adolescents met criteria for PTSD.13
However, some adolescents experienced their last event (PICU admis-
sion) up to 10 years previously, which makes causation difficult to
prove. In our study, we found a similar number of children (21%) who
met PTSD criteria after PICU admission, although parentally reported.
This suggests that the child's perception of the life‐threatening event
and acute stress response during PICU treatment is determinative for
developing PTSD, regardless of the underlying disease.
Psychosocial outcomes such as asthma‐related QoL and
emotional and behavioral problems were comparable between
SAA children after PICU and GW admission. This could be due to
the fact that children with SAA in the Dutch setting had a rela-
tively short average PICU stay due to the low severity of illness.
Self‐reported asthma‐related QoL was comparable, but due to the
small sample size, this should be considered as indicative only.
5 | IMPLICATIONS
To improve psychosocial outcomes after PICU admission, our
findings suggest to focus on two domains. First, we need to im-
prove current strategies to optimize asthma control and improve
asthma‐related QoL, with the ultimate aim to prevent future
(PICU) admissions in asthmatic children. Evidence suggests that
improving physician access after hospital admission, with in-
dividual discharge plans, is beneficial in preventing hospital read-
missions.38,39 Future studies should focus on identifying children
at risk for severe asthma symptoms and hospital admission to
provide targeted follow‐up and management to prevent hospital
admission and morbidity.
In our study a third of all children were readmitted or visited the ED,
suggesting we need to monitor these children on a more regular base.
For example, a follow‐up visit 1 to 2 weeks after (PICU) admission
(instead of 6 weeks), or weekly phone calls, together with education
about avoidable risk factors and recognizing early symptoms of SAA
might support parents in managing their child's asthma. Furthermore,
mobile phone apps, to provide general asthma information, and
for tracking medications and symptoms might improve asthma
self‐management.40,41
Second, parents in the PICU group showed more posttraumatic
stress symptoms. PTS symptoms, and especially PTSD, in parents of
PICU children, have been associated with functional impairment,
chronicity of symptoms, high psychiatric comorbidity psychiatric, and
medical disorders.7 Psychosocial problems of parents can be a risk
factor for poorer asthma control in their child. Therefore, it is es-
sential to identify and address parental psychological problems to
facilitate parent‐provider communication and to optimize the child's
asthma management and medication adherence. A standardized follow‐
up after an acute and unexpected PICU admission due to SAA, for both
TABLE 2 Quality of life and psychosocial functioning child
(self‐reported)
Questionnaire N PICU N GW
Asthma‐related quality of life (PAQLQ)a
Activity limitations 28 6.0 (1.3) 9 5.6 (1.1)
Emotional function 28 6.3 (1.2) 9 6.3 (0.7)
Symptoms 28 6.1 (1.3) 9 5.8 (1.)
Trouble given by asthma (VAS) 32 1.7 (2.2) 19 2.3 (2.3)
Posttraumatic stress (CRTI)b
Intrusion 17 11.9 (7.6) 5 7.8 (1.8)
Avoidance 17 18.7 (12.6) 5 17.2 (6.6)
Arousal 17 11.8 (6.7) 5 8.2 (3.2)
Other child‐specific responses 17 17.8 (10.0) 5 14.8 (4.8)
Total score 17 60.1 (35.5) 5 48 (14.2)
PTSD—intrusion 17 9.1 (5.7) 5 5.8 (1.8)
PTSD—avoidance 17 12.1 (8.0) 5 12.4 (5.3)
PTSD—arousal 17 9.7 (5.6) 5 7.0 (3.1)
PTSD—total score 17 30.9 (18.5) 5 8.2 (3.7)
PTSD—three times a score of
4 or 5
17 5 (29) 5 1 (20)
Emotional and behavioral problems (YSR)c
Internalizing 10 7.3 (5.9) 1 7 (⋯)
Externalizing 10 8.1 (4.1) 1 12 (⋯)
Total problem score 10 39.4 (14.3) 1 60 (⋯)
Note: Data are in mean (SD). Intrusion between 7 and 49, avoidance 11
and 55, arousal 6 and 30, other child‐specific responses between 10 and
50. High scores imply worse functioning. The overall score of the PTSD
CRTI will be between 17 and 85. PTSD Intrusion between 5 and 25, PTSD
avoidance 7 and 35, PTSD arousal 5 and 25. Three times a PTSD score of
4 or 5 implicates that the child needs professional help.
Abbreviations: CBCL, Child Behavior Checklist; GW, general ward;
PAQLQ, Paediatric Asthma Quality of Life Questionnaire; PICU, pediatric
intensive care; PTSD, posttraumatic stress disorder; SD, standard
deviation; VAS, Visual Analog Scale.
aPAQLQ=overall score between 1 and 7. Low scores imply worse functioning.
VAS= score between 0 and 10. High scores imply worse functioning.
bThe overall score of the Children's Responses to Trauma Inventory
(CRTI) will be between 34 and 170.
cCBCL = items of these questionnaires were rated on a 3‐point scale
(0 = not true; 1 = somewhat or sometimes true; 2 = very true/often true).
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child and parent, is mandatory to identify those children and parents
who might be at risk for developing PTSD. If necessary, child and par-
ents should be referred for interventions to prevent or reduce PTS
symptoms. The 2017 Dutch Pediatric Society guideline for standardized
follow‐up after acute and unexpected PICU admission, which is cur-
rently being implemented, recommends a follow‐up visit 3 to 6 months
after PICU discharge by both a pediatrician and psychologist.42
Psychological support of children and parents during PICU ad-
mission might reduce acute stress responses and future PTSD. In a
recent meta‐analysis, combined intervention effects significantly re-
duced parent anxiety and stress but not depression. Interventions
included at least one of the following elements: education, emotion
regulation, and social or structural support. Coping support inter-
ventions can alleviate parents’ psychological distress during
children's hospitalization. Limitations included high heterogeneity
among included studies and most included studies were conducted at
single centers with small sample sizes.43 More evidence is needed to
determine whether such interventions benefit children who are
admitted with acute severe asthma.
5.1 | Limitations/strengths
To our knowledge, this is the first study on psychosocial outcomes in
SAA children after PICU admission. All Dutch PICUs participated,
which strengthens external validity. PICU admission criteria were
comparable between the PICUs, which facilitated comparisons be-
tween PICUs. There are some limitations as well. First, a considerable
number of parents did not respond or refused to fill out the web‐
based questionnaires. This may have biased the results. Children
were significantly younger and more likely to be Caucasian in
the responders' group compared to the nonresponders group.
TABLE 3 Quality of life and psychosocial outcomes child (parent‐reported)





Posttraumatic stress (CRTI)c N = 1440
Intrusion 34 10.3 (4.7) 34 9.7 (3.7) .48 .37 12.5 (5.4)
Avoidance 34 16.6 (8.2) 34 13.8 (4.9) .09 .19 22.5 (8.2)
Arousal 34 10.0 (4.3) 34 9.2 (4.8) .21 .53 11.3 (4.6)
Other child‐specific responses 34 15.7 (5.8) 34 13.9 (5.7) .09 .31 18.5 (6.9)
Total score 34 52.7 (18.7) 34 46.6 (16.4) .15 .22 NA
PTSD—intrusion 34 7.8 (3.6) 34 7.2 (2.9) .46 .29 NA
PTSD—avoidance 34 11.2 (5.9) 34 9.2 (3.6) .10 .16 NA
PTSD—arousal 34 8.5 (3.7) 34 7.7 (4.0) .21 .50 NA
PTSD—total score 34 27.5 (11.0) 34 24.1 (8.7) .23 .19 NA
PTSD—three times a score of 4 or 5d 34 7 (21) 34 3 (9) .17 .14 NA
Emotional and behavioral problems (CBCL)e N = 1451
Internalizing 44 8.2 (6.7) 63 7.6 (5.8) .63 .64 6.64 (5.7)
Externalizing 44 9.2 (8.3) 63 11.1 (7.2) .20 .63 6.32 (5.9)
Total problem score 44 30.1 (20.3) 63 30.4 (18.2) .94 .60 23.91 (16.7)
Social impact (semi‐structured interview)f NA
Absence from school after admission 43 27 (63) 57 28 (49) .17 .12 NA
Time to reach full schooldays after
admission, in days (range)
27 10 (2‐40) 28 4 (1‐8) .001 .001 NA
Limitations of social activities 43 11 (26) 54 14 (26) .97 .52 NA
Playing sports 42 28 (67) 55 32 (58) .39 .93 NA
Professional help after admission 45 4 (9) 56 4 (7) 1.00 NA NA
Note: Intrusion between 7 and 49, avoidance 11 and 55, arousal 6 and 30, other child‐specific responses between 10 and 50. High scores imply worse
functioning. The overall score of the PTSD CRTI will be between 17 and 85. PTSD Intrusion between 5 and 25, PTSD avoidance 7 and 35, PTSD arousal 5
and 25. Data were not normally distributed for PAQLQ, VAS, and CRTI, and adjusted P values for these outcomes should be considered as indicative only.
Bold values are with a P < .05.
Abbreviations: CBCL, Child Behavior Checklist; GW, general ward; PAQLQ, Paediatric Asthma Quality of Life Questionnaire; PICU, pediatric intensive
care; PTSD, posttraumatic stress disorder; SD, standard deviation; VAS, Visual Analog Scale.
aP values (unadjusted) based on t tests or Mann‐Whitney tests (continuous outcomes) and χ2 or Fisher exact tests (dichotomous outcomes).
bAdjusted P value based on multiple linear or logistic regression adjusted for age, asthma treatment level, and Caucasian/non‐Caucasian.
cData are in mean (SD). The overall score of the Children's Responses to Trauma Inventory (CRTI) will be between 34 and 170.
dData are in number (%). Three times a PTSD score of 4 or 5 implicates that the child needs professional help.
eData are in mean (SD). Child Behavior Checklist (CBCL) = items of these questionnaires were rated on a 3‐point scale (0 = not true; 1 = somewhat or
sometimes true; 2 = very true/often true).
fData are in number (%), only time to reach full schooldays is presented as mean (range).
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There were no differences between levels of asthma control in the
two groups at follow‐up, and, therefore, the nonresponse seemed not
differential and hence of less concern. Second, we did not collect data
on the PICU environment, such as the number of patients in the same
room, which might influence illness perception. The PICU is a dy-
namic environment, full of traumatizing events that influence both
child and parents. Evaluating these environmental exposures may
help us understand who is at risk for developing PTSD.
Third, asthma‐related school absenteeism might be subject to
recall bias. For future studies, assessing school absence more ob-
jectively by, for instance, contacting schools, might increase the re-
liability of this outcome variable. Last, our results might not apply to
other countries with different healthcare systems or treatment
algorithms, and this limits external validity.
6 | CONCLUSION
No significant differences were found in children on the self‐reported
outcome domains, except for the time to reach full schooldays. Parents
of children after PICU admission reported PTS symptoms more often
than the GW group, even though the PICU group had a short PICU stay,
a low intervention rate, and low mortality. We recommend that mon-
itoring asthma symptoms and psychosocial screening of children and
parents after PICU admission should both be part of standard care after
SAA. This should identify those who are at risk for developing PTSD, to
timely provide appropriate interventions.
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TABLE 4 Quality of life and psychosocial outcomes parents





Asthma‐related quality of life (PACQLQ)c
Activity limitations 46 5.8 (1.8) 61 6.0 (1.5) .91 NA .25
Emotional function 46 5.7 (1.5) 61 6.1 (1.0) .34 NA .07
Trouble given by asthma (VAS) 52 3.0 (2.7) 66 2.8 (2.6) .76 NA .28
Posttraumatic stress (SRIP)d
Intrusion 39 7.6 (2.6) 51 6.6 (1.4) .03 7.1 (2.3) .01
Avoidance 39 11.5 (3.3) 51 10.1 (2.3) .04 11.9 (4.1) .01
Arousal 39 10.3 (3.8) 51 8.8 (2.7) .04 10.1 (3.6) .02
Total score 39 29.4 (9.2) 51 25.4 (5.9) .03 29.0 (8.9) .02
PTSD 39 1 (3) 51 0 (⋯) .43 NA NA
PTSD DSM IV 39 3 (8) 51 1 (2) .31 NA NA
Social impact (semi‐structured interview)e
Absence from work 41 16 (39) 57 28 (49) .32 NA .64
Limitations social activities 41 7 (17) 56 13 (23) .46 NA .88
Professional help after admission 41 3 (7) 56 0 (0) .07 NA NA
Note: Data were not normally distributed for SRIP, PACQLQ, and VAS, and adjusted P values for these outcomes should be considered as indicative only.
Abbreviations: CBCL, Child Behavior Checklist; GW, general ward; PAQLQ, Paediatric Asthma Quality of Life Questionnaire; PICU, pediatric intensive
care; PTSD, posttraumatic stress disorder; SD, standard deviation; VAS, Visual Analog Scale. Bold values are with a P < .05.
aP values (unadjusted) based on Mann‐Whitney tests (continuous outcomes) and χ2 or Fisher exact tests (dichotomous outcomes).
bAdjusted P value based on multiple linear or logistic regression adjusted for age, asthma treatment level, and Caucasian/non‐Caucasian.
cData are in mean (SD). PACQLQ = overall score between 1 and 7. Low scores imply worse functioning. VAS = score between 0 and 10. High scores imply
worse functioning.
dData are in number (%), only PTSD is presented as number (%). SRIP = PTSD if SRIP total score of more than 51. PTSD according to the DSM IV criteria if:
at least one score of 3 or higher in intrusion, three scores of 3 or higher in avoidance, and two scores of 3 or higher in arousal.
eData are in number (%).
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